111%12112112121112112121212111112121 Descri ption* 59159* METHOD AND APPARATUS
FOR DETERM NI NG RESOURCE CONSUMPTI ON 5 The present invention relates to a
nmet hod and a apparatus for determ ning_a consunption of resources. The
provi sion of cold and hot water requrr&s'a consi der abl e-use of natural
resources on the part of both the supply 10 conpani onsumers.
The operation of water processing plants, punping sﬁWﬂﬂWﬁHﬂﬁﬁBﬂsem&ge
treat men I .and the provision of hot water are especC
energy-i%?%ﬁgﬁgg}%%Ue to water's high specific heat_stgfﬁﬁﬁ_capathy of
4.183 J Kg-1 K-1, large anmbunts of energy are consunmed even 15 for nmany

everyday _activities; f Qur - m_n S r J 5 kWh of heat
cror oyt SESCE SoR areARTe ROR Srmati aRi i Fo s baitor

el ectrical energy. In European countries and in North Anmerica, the use of
wat er represents a considerable part of primary ener consunption,_ 20

whi ch5 entldie rgEESHhIIYENFIO e FHISLESs tand &R S8 CorPBNFG Atd' st SPEY' s
state of fhe afityi lBeSPIde MtV LW HMEENt al consci ousness, many
consuners are I nsufficiently aware of the connections between 25 water
consunption and energy consunption. Water is indeed considered a precious
resource t he _qverwhelim n art. of .the paopul ati.qn,. hut £ unption
is only Fg%éﬁfqggﬁﬁégké) f%gt é“%%?%%jgﬁtg ﬁfgﬁﬁ%%ﬁég'éﬁ%%?ﬁgﬁgggﬁénﬁse of
nonr enevwalyee ofesRtiGes, raiburedshum nole ipadituddd bothefther tsupdf or climate

protection. In addition, consuners |ack the possibility of assessing
i ndi VP duSICHRAHESaRR piee SSEEINGLS TdSp SOE RS 10&s Sifr “@tSnsunpt i on.

[;/Fin; Elt Y YR YRR ARG O WG L 8 I aMd Iddwb fe0 e Bffesit only

plants and the provision of hot water are especially energy-
intensive. Due to water's high specific heat storage capacity
of 4.183 J Kg! K%, large amounts of energy are consumed even
15 for many everyday activities; thus a four-minute hbt shower
requires 1.5 kWh of heat energy to be supplied; which is
usually provided by fossil fuels or electrical energy. In
European countries and in North America, the use of water
represents a considerable part of primary energy consumption,
20 which entails greenhouse gas emissions and expenses according

to today's state of the art.

Despite the growing environmental consciousness, many
consumers are insufficiently aware of the connections between
25 water consumption and energy consumption. Water is indeed
considered a precious resource by the overwhelming part of
the population, but water consumption is only rarely
connected to the emission of greenhouse gases and the use of
nonrenewable resources, and is thus not included in efforts
30 for ciimate protection. In addition, consumers lack the
poséibility of assessing individual withdrawal processes with
respect to resource consﬁmption. Monthly or even yearly

accounting cycles for utility costs offer only slight

| -» Iy
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0111%111111111111 *@00002* 2 information about the resource intensity of
“individual activities; installed water, power, gas, heat and electricity
nmeters |ikew se allom/only i nsufficient inferences for individual uses.
Anot her di sadvant age of the known syst@ns 5 results fromthe | ack of an
automatic recognition of related wthdrawal processes and-the |ack of a
conbi nation of individual related neasurenent values with respect to

charact er; 'ntsf r?na% LATELRLS Lhat Jehargelen ‘n%%gs f%LYS% 1@ Midh a9

addi tion, "thé resource consunptions produc hot wat er vvlthdravval are
det ect ed aaft i'viitlitispl arumaﬂtllee]rrmatteml posvesy C kya@s ﬂ'mleettwatneir erieto&rrmdtyt he
gas neter, and ﬁ%{d .have o be read separ.at.el d%gthe cons assessed

e

and conbif&F*s et o R RW TS ISt e ﬁﬁfﬁ%%%%l§?ic par amet er s

i's not pasikligubar uFest. CERTWERT Fiddvianthee bF ehrbamaie, Sapeeisal |y for
short w thdrawal processes, such as washing hands. Furthernore, existing

syst ebrs d?@shldttsdétr@@ft thife lavkr §F SpEnsOERAC FESOIE theine odediaded he
CONSUNer 5 (g£a,ah LeIRALYM I hy,th%uqelcas JeNas e i RIS St at i ons.

Consequently, Dbehavior is not directly assessed in nost 20 cases, and
exi sting Hybwmlallemlme@wlnyemmmt oldngss mfchberlmemt tdn addition to

their 1i mht q:% ftur%ctl onal Iaf%‘ %)ﬁ%%eré%a %t%lél re . an f‘i power supply
Sui a e [

or a battery and are no I ns atlon |rec y at t he pol nt

of wi t hdraawakyigduest.o Theidd idiikeN)S iteRs repaiiriceulcatlsnmt ildigs eanrsiured has
hi gh standards with respect to _the aesthetics of the installation. An

ext et Ral okt EHSTy HERErawad Ameades ot da adanPiaid® Jramaasnrariapt

di fficul thoWiid @R it eRalyfiaht elat <30 dndt Rofe %%ss e f einceguienment al
aspects. Docunents EP 1308701A2; US 3, 342, 070; 0288448A1; EP 0950877A2;

US 5, 7211383 tidSbe, m@@pmt@%mm Fhsgmer, assessed and

combined. Combination into easily interpreted characteristic
parameters is not possible for most conéumers and is too

15 elaborate, especially for short withdrawal processes,. such as
washing hands. Furthermore, existing systems do not detect
the energy expense that must be borne outside the consumer's
area of responsibility, such as those for pumping stations.
Consequently, behavior is not directly assessed in most

26 cases, and existing systems lead to only marginal changes of

behavior.

In addition to their limited functionality, most systems
require an external power supply or a battery and are not

25 suitable for installation directly at the point of withdrawal
due to their dimensions, particularly if the consumer has
high standards with respect to the aesthetics of the
installation. An external power supply makes installation in
a damp area particularly difficult, while an internal battery

30 1is not desirable for environmental aspects.

Documents EP 1308701A2; US 3,342,070; EP 0288448Al; EP
0950877A2; US 5,721,383; US 4,885,943; WO 2008018836 and EP



- 3,- 0990877A2 descri be equi pnent for detecting flow quantities. EP

' 1858144A2 describes an architecture with inproved protection against
failure of the power supply. US 6,612,%8@ shows the utilization of the

W egand effect as a magnetic 5 sensor in a device for determning a flow
guantity. The Wegand effect requires usage of expensive material and is

t heref ore di sadvant ageous. EP 1884292Al1 descri bes a neasurenent device that
det ects o] - .0 .gar iLnhkl.er. .ar a water
B e S R A o
medi um | 8pdésésilbed2i deBErib28040541tBitEoLutrhi wipbr popeovede devi ce
detects the flow quantity, of _the nmedi.umas well as the t r r pstream
and downBEPESRLOPTt AESHERE CPANCFSr CT15 ReRBUFFng PRAYr e diorarire AL & wo
poi nts i shehar apkentsliieatabnhedt tyeantehyndeasiieesent deviagastak this
type, which conplicates the construction. WO 2007/ 053091 Al specifies a
devi ce f 6F1SePartht & GEVEEEi dRTofetREMARDIAL 2of leWeAYFREdLYi-r €8°f or service
wat er angikghnakeketbl adLatessusa8ePBeUBRBENEBV4R42@ 11411 sngonger ned
with a water  and energy costs nonitor. In an application of related devices
as consufperefornf disatventegsress &P fLRE4BSRAL dbswatibeswit hdrawal , there

25 are disadyantages .agong existig. cBartioul aply g to a | ack of

 Sheay fey 868
mechani sns fOr recogni zing assoclated W ra processes; due to an
i nsuf fi cicensuppsibhi bitt y bHatrdassepirahkigrconsunphices ifaleerati on with
i ndi vi dual wi thdrawal processes; due to an inadequate aggregation of
neast? ed val ues into a 30 characteristic paraneter characterizing the

wi t hdrawal grr9eessordueckb@mdnliagk tob Lohatarl ef @Bakhe rahapeheuse igas
em ssions produced by the withdrawal ; due to a .high installation-rel ated

expense komedetar iisndegcetribedatior DEt a0BE0400B1E 18psFroyamhdls Phepasteer

processing .t g det.er g‘e@%crt@eg?i@”‘f&%w"f &hRgY egfft RECMRL G§0G 9% 4§ Lo the
spatial séparation between display and point of user Interaction or the
cont r ol | eheoketiberaaer wpishdeawalndddewhettrkam ack thke heat transfer.

application-related and situation-related information to assess .behavi or;
as weP| Y&agueirg ChE GSEPSFaEXFENS Y EVRePPLBE St 3 ERBIGY t&TPSIty S ToF

heat quantity measurement devices of this type, which
complicates the construction. WO 2007/053091 Al specifies a
device for separate detection of the amount of energy
required for service water and for water in radiators.

20 Document GB 2434207 A is congerned with a water and energy

costs monitor.

In an appiication of related devices as consumption
information systems at the point of water withdrawal, there

25 are disadvantages among existing devices, particularly due to
a lack of mechanisms for recognizing associated withdrawal
processes; due to aﬁ insufficient possibility for associating
consumption information with individual withdrawal processes;
due to an inadequate aggregation of measured values into a

30 characteristic parameter characterizing the withdrawal
process; due to a lack of information on the greenhouse gas
emissions produced by the withdrawal; due to a high

installation-related expense for determining the water



The ,invention can be based anong ot her things on the problem 10 of
“acquiring resource consunption including water consunption, energy
consunption for preparing hot wat er, exypenses for punping etc. for

wi t hdrawal processes of hot or cold water, of allocating this consunption
to individual wthdrawal processes, determining the resulting 15
characteristic paraneters with respect to costs and environnent al

| nf | UenCeanplclcAs VaLak rLahlIRS BN GaL - ABURES S ALERANAUSR AR HIEST ONS
v r awal

etc., an sualizing themat the point of "' wth or the point o
control efrosmthod wikpedidadalthproedssnamdysupper tongheheprassedsnment of the
20 user's_own eh%VFOQWea% %glllas %rgstig% in enti¥esnEor an.

envi r onmERtAr lSro ect’tve andPcodt ¢ Pﬁg beR&VMSFE MR addi iR, “fhe

i nventi omhies coasedloert be phebkateef wdevakapang dudevicehhatckedifi res no
external power supply or external sensqrs in_order to reduce the expense
for ihst&PPALrahloRsTedaker agd FditNgtdesi F¢lpheteyrRted™RERTr éSpect to

overal | giszesandeslaner ;i BGl YdiNg saeglBetLC tASPRGES ofl BKD@EiSk NG
installations such as those in the kitchen at the sink faucet, and in the
bat hr oomdgtvicke weshsasiray BapPRlyb or shower faucet. 30 This object is
solved with the nethod according to Caim1l and the arrangenent with the
features of Claim22. Refinenents and configurations are the subject matter
of the dependerntntlianneansbéhdaisedentnoany deheri hadnbel on siheppricbdent he

neasyrene t, determ nation and dis Ia¥,of Lnfgrﬁgtion on the use of hot and
col d*%at & Fﬁ§P1§&B§oFF?OHFCﬁDFP9§EE@ tRE dBASUMErS §3FEJuce the resource

ConSU”ptE@&s@&@%&@nbYeW@&?& @%@Q@mp%&o%OﬁWQ|bré?a&h@ga&%QCM%k%dyeniSSiOn of
greenhouse gases. This information conprises, alone or in conbination, data
on cost s SKREHSEEd fogoRsiPddangter foruwashdrayailr pFossssgy &folets or

r eenhouse gages B ofiiced AaYel A9 d BLALIRGEGBL OF dola/ipan W th

simlar usér groups and the presentation o trends respect to
consunpt wdnhdehawiloproceiseemat determining the resulting

15 characteristic parameters with respect to costs and
environmental influences such as water volumes, energy
amounts, greenhouse gas emissions etc., and visualizing them
at the point of withdrawal or the point of con;rol of such a
withdrawal process and supporting the assessment of the

20 user's oWn behavior, as well as creating incentives for an
environmentally protective and cost-saving behavior. In
addition, the invention is based on the problem of developing
a device that requires no external power supply or external
sensors in order to reduce the expense for installation, as

25 Qell as being easi}y integrated with respect to overall size
and shape, including aesthetic aspects, into existing
installations such as those in the kitchen at the sink
faucet, and in the bath;oom at the washbasin, bathtub or
shower faucet.

30
The object of the invention is to provide a method and a

device in order to detect resource consumption inexpensively.



~acqyired and di splayed both continuously during the water w thdrawal and in
aggregated formfor related withdrawal processes. The display takes place
in the direct spatial vicinity of the %evice controlling the w thdrawal

i.e. the 20 water faucet in the kitcher, the bath or garden, the shower
head or the shower hose, the mxing tap, etc. For this purpose, the device
nmeasures the flow quantity and the tenperature of the fluid. A turbine

uheel tha, ks o83.MRNYLachytet (oM TRANGLised TRLRLAN 0L JRANH Gal LY
connecte 0 one or nore permanént magnets 1s used to geterm ne the flow
guant i t y andn thes eraftingewienltdmwvadwal thfe Webeuresheft driliime 2&heel is set into

rotational novenent an ener.ates an alternatin netic field_dn,one or
more coi REEIBEMERES: ﬁ&%a FHE LR Te 3GF %ﬁ?& %élgsl%tcgng'a\%letraﬁg ves as
an i ndi cgl®erndnithe =0kt i onal frequency and, after conversion, the flow

gquantity. The induced voltage can additionally be used as an energy source
for the device, - 6 - which nmakes it possible to dispense with a battery

or | arge (0L a0RnRARRCIUAs pERE KU Il FHRAL coxdRdM Rerfieal I ng the

wat er is determne the basis of an individual tenperature sensor and a

m cr ocontdedlererinalycom lrods €d spl ayhe 15 iddwircet igmd ca mitchodedefctidfed bel ow
for estimatj ng.the water .tenmperature priaor.t.o ting. and

envi ronr‘r@ﬁ’tct 1&/§'ﬁtteﬁart§1r?§‘t STPPRELS t?é:blmgttlgatt&%% vt\-’nrﬂlt%h(f-rggl%/éﬁ?n%g Z:ocal cul at ed
by an evaldsideonhef ridioudaeendeduaiiutn elaverer Gy, wWatldmadarieg ascount, if

necessary, the type of energy 10 conversion such _as using electrical energy
ver st8 diWeddt afsage @fssloé‘slﬁgtledf GRS SIS € GBSO @SS - &l | as an

assessneqﬁlfzirnm%w tRAAWE AU MHatiel coMbiRdtaldmg ddip AL for
the cal culation of the greenhouse gas em ssions the em ssions that arise in

t he proviisicarned,colchsnatest wat el idiaimgiss pasaiuigfednastea@in emourdys. utility
conpani es_for .instance. The factors nec ary, f.or .S .are stored in the

m crocontgrroelelnéquusser’ré;r?osreﬁ pfﬁéﬁlé:reéjpia%g 5 S'Ll I’%;I Vi gggaa\%va]taorenr qu\irt?hdrawal s into
rel ated 2dmparidicanali gir eoiesides issedorgrouipsh arfde tdied pofe seertiadriaoontfr ol | er
by evaluating the duration of individual water withdrawal s and the tine

i nt elbal <59k &t WG SFPaRr &3 IEARIUIP SiAth RERRA 1LY ‘WieH SFakiithe Svheel i s
used for DOWBNLENSIA U1 LR Sdch SUMLIMRUIIY RAGUYN @Rergit&vai | abl e

withdrawal and in aggregated form for related withdrawal

processes. The display takes place in the direct spatial

vicinity of the device controlling the withdrawal, i.e. the
20 water faucet in the kitchen, the bath or garden, the shower

head or the shower hose, the mixing tap, etc.

For this purpose, the device measures the flow quantity and
the temperature of the fluid. A turbine wheel that is

25 manufactured from magnetized material or mechanically
connected to one or more permanent magnets is used to
determine the flow quantity. In case of a withdrawal of
water, the turbine wheel is set into rotational movement and
generates an alternating magnetic field in one or more coils.

30 The characteristic curve of the resulting voltage serves as
an indicator of the rotational frequency and, after
conversion, the flow quantity. The induced voltage can

additionally be used as an energy source for the device,



25 hetween two withdrawal processes to operate a lowcost tiner. In this
case, the neasured tenperature change fromjust before the swtch-off unti
the next switch-on can serve as the tine basis; alternatively, the voltage
difference at a capacitor can be used for eval uation. The above-specified
30 consunption information can be displayed in aggregated formfor rel ated
w t hdrawal processes and therefore requires no calculation by the user. As

an exanple.. th rief.. o i f the.water, f t t i sten_a-tqQot hbrush
ot nor v s TaRECl ORI e Gl Flel MTR o RaTE e e St
woul d be storsigee daipricd tore .WiThlied gamsalt 1[0 ofS hie altu e xpesidedy floandedtdlnkg an
hour | ater woul d be a new neasurenent, %fth a reset,?ﬁ$§n er for

exanpl e. BEFPEGEEN LSy ASHETTHNE G OquitREd PaSRSuMSt Pon iRdid TR Eilon i s of

i nterest tefipedityird sehee anhdauhd RedntRlared,f ebrthethnised ireagns. In
this case, the information of interest of the user can frequently be

deri ved fdediCehe ag6urs 8edied e saribest berewr fow sadmatyngndhehaater

t ermper at g T, JVEGE e RA0NIERS EhaAe! s G rEILYeS Al asgsur ement

paraneters, "ascri bes"themto the pr obabl e context, "such as

hand- was heigyvagitowerianmgt ewat ersiorg bialrd egarcdehe mettédragalaters, etc., and
sel ects thﬁcdisgl%¥ nnd%_%efhn%%.for thi% contex%: 15 Thu fgr instance, a
sl ow red GELICBNGF% R ANLSY U SFt &F &RSaBrEST IS5 ATy 5t O FASFEY -
"switch- @akanecesso acadbube i Nffeeedsasiry, Meher egpRr @Feshddgwhi ch the

vol une of the fluid withdrawn since the abrupt swtch-on event is very

pr obdPl y CORVSESHRIY SUste B8s USiNGr SYUFCER 1Ceds SRETIFONMPES S B ezt thi s

Wi t hdr awn,gupicel eapoual 1l $RNGS Sl dotalaxeds docieeded Jdia devige can
be further equipped with a comunication interface and a nonvol atile data
menory. 2ssessoeateofodiheemti tdid rewne bimodintto o fdekdem, niadgoa tsikgma into
account for the calculation of the greenhouse gas emissions
the emissions that arise in the provision of cold water or
15 the disposal of wastewater, for utility companies for

instance. The factors necessary for this are stored in the

microcontroller's memory.

The grouping of individual water withdrawals into related

20 withdrawal processes is done with the aid of a
microcontroller by evaluating the duration of individual
water withdrawals and the time intervals between two or more
than two withdrawals. When a turbine wheel is used for power
generation, there is sometimes not enough energy available

25 Dbetween two withdrawal processes to operate a low-cost timer.
In this case, the measured temperature change from just
before the switch-off until the next switch-on can serve as
the time basis; alternatively, the voltage difference at a
capacitor can be used for evaluation. The above-specified

30 consumption information can be displayed in aggregated form
for related withdrawal processes and therefore requires no
calculation by the user. As an example, the brief opening of

the water faucet to moisten a toothbrush and the reopening



~indi;cating the resource consunption, a fluid quantity is determned for a
fluid that is withdrawn at a withdrawal site during a withdrawal unit. The
signal indicating the resource consunpt7| on is determined as a function of
the amount of 30 fluid deternmined during the withdrawal unit. In one
enbodi ment, a tenperature of the withdrawn fluid is determ ned as the

act ual terrperature The signal indicating - 8 - the resource consunption

can be de{ger rpﬁ%@ln@s tef %Qltehoenef ctleenqeigueheoftof&t%&u%@; %mrae%edurl ng
the wi thdrawal unit and additionally as function of the actual

t enper at moelbdeteeir Hned othgr g hidhre wiailt ms,umt washHadf haindiscda ldonpri se

wat er . i ?’]TOr natla\é%l y,wouli% sourn;:e consunp tmlet%n v%l can. b%td%ta%rm ned
fromthe erence between the “actual tenperature and 3

t enper at wed erTiEeraetiaaiplteenper at ure val ue can be determ ned per t| me unit.
The signal indicating the resource consunption can be determ ned as a
functPon of the anopunt of fluid determned 15 duri ng the w thdrawal unit

and the leric @R e U a8 1P &lc oful iR AU Ridhn s’ BnN Q6 g drha gMdehdr aval
"unit. A withdrawal unit can be an individual w thdrawal process. 20

Al t er nat ilvéleyresg worh@dwala weilectderbecard d hgi Fiigrdlavaic rfd%rawal process
or, if t *E%dh{?@c‘é‘ld 'i%'as‘@ntshdrl%""aclhll%r Se%hteag‘?lf%'x"?r%‘% ildh % %tser val

that is smal han a predeterm ne tlne w ndow, an over al rawal
process tdfatthes usenpesed fofeseverlyl hendieriidesl f\motmatm/vaiowsreces&as The 25

R L
recognizes characteristic curves of measurement parameters,
ascribes them to the most probable context, such as hand-
washing, showering, watering the garden, metering water,
etc., and selects the display mode defined for this context.

15 Thus for instance, a slow reduction of the fluid flow after
an abrupt opening of-a valve, "switch-on process," can be
inferred as a metered process in which the volume of the
fluid withdrawn since the abrupt switch-on event is very
probably of primary interest, for which reason 1nformatlon on

20 this withdrawn water amount is preferably displayed.

If needed, the device can be further equipped with a

communication interface and a nonvolatile data memory.

25 In one embodiment of a method for determining a signal
indicating the resource consumption, a fluid quantity is
determined for a fluid that is withdrawn at a withdrawal site
during a withdrawal unit. The signal indicating the resource
consumption is determined as a function of the amount of

30 fluid determined during the withdrawal unit.

In one embodiment, a temperature of the withdrawn fluid is

determined as the actual temperature. The signal indicating



~I'n one enbodi ment, an arrangenent for determ ning the 30 resource
consunption conprises a generator for generating an output voltage by neans
of the fluid, in particular water, fl oy ng through the arrangement during a
wi t hdrawal unit, and an el ectronics conmponent. The el ectronics conponent
can be - 9 - designed to determne an anount of fluid of the fluid flow ng
t hrough the arrangenent during the withdrawal unit fromthe output voltage

of the gemer %E%Eur%@d cbels%@wl@% 2as %@abete%%tewgst he FHeRRULEe of
consunption as a function of the 5 output voltage of the generator. In one

enbodi mefthe eheualteefr fRivds dersomimed dugdsioghbe wathdsewehe upiithangwal
unit on amsqyeral '11?‘ %%dra%kﬁﬁ% C3F %%@pg%%ﬁ t%ﬁq $ehal Jadi vi dual

wi t hdrawal processe the V|dual W thdr ana processes take pl ace
during ad@t&eﬂinbdrdaklmgatheswsmhbkewaﬂhanla.predeternlned time w ndow.
The tinme window can be a timnet with tt2, where a tine duration t2 is
determ ned fromthe group conprising the 15 average duration of tooth

br ushi ngrhche1avar 2ge @@h@&h@@ Qiathad r mashlng and the average duration of
| at heri ng up. A timet with 1 sect 5 min can be defined as the tine
w ndow.

Alternatively, the resource consumption value can be
determined from the difference between the actual temperature

10 and a base temperature.

The actual temperature value can be determined per time unit.

The signal indicating.thé resource consumption can be

determined as a function of the amount of fluid determined
15 during the withdrawal unit and the actual temperature per

time unit determined during the withdrawal unit.
A withdrawal unit can be an individual withdrawal process.

20 Alternatively, a withdrawal unit can be an individual
withdrawal process or, if the individﬁal withdrawal processes
take place in a time interval that is smaller than a
predetermined time window, an overall withdrawal process that
is cdomposed of several individual withdrawal processes. The
25 amount of fluid can be the amount of fluid of the individual
-withdrawal process or the amount of fluid of the overall

withdrawal process.

In one embodiment, an arrangement for determining the

30 resource_consumption comprises a generator for generating an
output voltage by means of the fluid, in particular water,
flowing through the arrangement during a withdrawal unit, and

an electronics component. The electronics component can be



_20 Ln one enbodi nent, the fluid flow ng through the arrangenent during a
w thdrawal unit is subsequently withdrawn at the withdrawal site. The
withdrawal site is downstream of the arrangement. 25 In one embodi ment, the
arrangenment conprises a tenperature sensor for emtting a tenperat'ure
signal that depends on-a tenperature of the fluid. The el ectronics
conmponent is designed to provide a signal indicating the resource 30
_consunpt iR i 3%ed ft%n@@t@}nﬁfnet ke bepRekabyr ¢19lignalr and e QUi vel tage
of the generator. - - In one enbodi nent, the el ectronics conponent is
desi gned thaopedy the ﬁﬁ€a§e§m§mt|ﬁ@ﬁé@@’ﬁ@etWétbégéwﬁéeu@éﬁs@ﬁﬁml@@ealso as
a functig a e Sur, r during a
nunber %F%%Feypgﬁgg%ngESF%' ﬁ%g agﬁ %ﬁ %%géggp% %Hgkgge val ue is
defi ned amdhhatbagetmenmesamute cBhSu@b@dbhOﬁBC& campeient ofarheonprise a
nlcragontrgkéir lhe nlcro%%gtroller can be designed to conbi ne individual

t h@, BP3LEgse ST STUGFEEE: wi t hdr awal process by nmeans of an
eval uation of a duration of individual wthdrawal processes and the tine
interval s between two or nore individual w thdrawal processes. 15 In one
enbodi medf}, OfKe SPERELICHE /i §D§e SilGFEFONS CHe REOFROB e 1GUCSHE INGI &G of the
gener at ohalip $HENa tARRAGKL 1! Al | B3 Qul Bubruaht 3aertlal/ie galaRledor can
operate the el ectronics conponent. In are |nenent e generator.
conpri sesoapbged wé wh@ekaﬂhaMduyld@aﬂgw&dhﬁwabels@mac&S@emouitm@@al not i on
by t fl.uid f.l.omn r.ou t he arrange e.turbine wheel can be
prodggedlpﬁ&% HEg et |%§ rﬁ&?&rpgpcefge F@%ﬁapﬂ9gﬁyduFﬁggtﬁrﬁﬁH5 wheel can

be conneghgéri@lathkh@asts smaller than a predetermined time window.

The time window can be a time t with t £ t,, where a time
duration t,; is determined from the group comprising the
15 average duration of tooth brushing, the average duration of

hair washing and the average duration of lathering up.

A time t with 1 sec £ t £ 5 min can be defined as the time

window.

20
In one embodiment, the fluid flowing through the arrangement
during a withdrawal unit is subsequently withdrawn at the
withdrawal site. The withdrawal site is downstream of the
arrangement .

25

In one embodiment, the arrangement comprises a temperature
sensor for emitting a temperature signal that depends on a
temperature of the fluid. The electronics component is
designed to provide a signal indicating the resource

30 consumption as a function of the temperature signal and the

output voltage of the generator.



~one,magnet. The at |east one magnet can be situated in the fluid. The
arrangenent can further conprise an interior housing. The 30 generator can
conprise at |least one coil. The at |east one coil can be nounted on a side
of the interior housing facing away fromthe fluid in such a manner that an
alternating magnetic field flows through the at |east one coil during the
rotational novenent. The turbine wheel can be arranged together with the at

| east. One_‘[n”ggl%etemib%dt:i.ﬁ%nict{nt @hic0% 186+ 16 1 LBt eHRRHNRAYS|RY AR Sl docan flow
around it. I'n one enbodi nent, the arrangenent conprises a housing. The
housi ng cawvhdee thet sigadloindicetipher thieatreisoudesi goaguinpt ioon@esoi on to a

wat er faucet, .a shower head, a shower hose, a.mxing.tap, a ter line, or
a gar den ffode FCEG O, O5né gﬁﬁ&dFﬁ%‘FFatHEearﬁaﬁﬁgﬁgﬁF c&ﬁ“ﬁ%%nise a

di spl ay megpeeatlite diusihay arodvicer $1 vFedreviduspliaditieusilgnal indicating
t he resource consunption. In a refinenent, the arrangenent conprises a
rectipi eMifbdiryals PEOCEFEFEr atnG §a§&pﬁP9U@oP§a&€ng8ﬁl@ﬁetﬁﬁiﬁﬁ§evoltage
of the gengratQiyythe at |east one coil can be connected to the rectifier
nodul e. A water w thdrawal device, in particular a faucet, a shower 20
head, a shower hose, a mxing tap, a garden hose or a water |line, can

compr! o° ril AT fc%ﬁnr?g)%te%{tmc%gmo & iLES QUILGR CUBHIRIIQY . The IN
~one enbodi ment,” the arrangerent for determning the 25 resource consunption
i s const mictredoas r@ldeti @an be designed to combine individual
10 withdrawal processes into an overall withdrawal process by
means of an evaluation of a duration of individual withdrawal

processes and the time intervals between two or more

individual withdrawal processes.

15 In one embodiment, the generator is designed to generate the
output voltage of the generator in such a manner that the
output voltage of the generator can operate the electronics

component .

20 In a refinement, the generator comprises a turbine wheel that
is designed to be set into rotational motion by the fluid

flowing through the arrangement.

The turbine wheel can be produced from magnetized material.
25 Alternatively, the turbine wheel can be connected to at least
one magnet. The at least one magnet can be situated in the

fluid.

The arrangement can further comprise an interior housing. The

30 generator can comprise at least one coil. The at least one
coil can be mounted on a side of the interior housing facing
away from the fluid in such a manner that an alternating

magnetic field flows through the at least one coil during the



~The invention will be described bel ow for several exenplary enbodi nents
with reference to the figures; individual nodules or functional units are
described, wherein a shift of 30 conpanents or functions into other nodules
is inplicitly included in the description. Areas and structures with
identical function or effect bear identical reference nunbers. Therein: -
12 - Figure 1 shows an exanple of a schematic structure of a device or a

descr i b_eéoqsvﬂeﬁalwingbeineh%gr%@dtthey naelll gdRerd showsqanot her exanpl e
schematic structure of the device or the described nethod, Wwith a separate

di spl ay, tPogther3wshbwshenasxampbt oheammpghet fiontheonntgrasraofetiber and

generator._of the described deyice .or _the.described 10 method, Figure 4
Thows o BPOEELAFalPan 68 dRCetMirecah ThE aesPLBtor s

device of the nethod descri bed
in Figure 1 with an integrated display, 15 Figure 5 shows a bl ock di agram
of an exanple of the device or the nethod described in Figure 2 with a
separat e 18 SpFaFPodim§life §PEnERE 2RACBRRAPFEMBF 1§SF08sBE 188 cdPE di agr am

of the reghifihgl -aRdubee W th BE Rt horalp@RL eahcCoEMUBLGALEAN F20
configuration of the device or nmethod described in Figure 17 Figure 7 shows

an exanpkenokcaipossibbeweiteruifaudesgr ansbpbwelehebdet roghewyefrohoske a
rectifie%igggglgagndatagtggthggg t5§n§n5§§hgg fbskhe. neasured information
to a separate~25 dévice, ! )
10 In one embodiment, the arrangement can comprise a display
module. The display module is used to display the signal

indicating the resource consumption.

In a refinement, the arrangement comprises a rectifier module
15 for generating a supply voltage from the output voltage of
the generator. The at least one coil can be connected to the

rectifier module.

A water withdrawal device, in particular a faucet, a shower
20 head, a shower hose, a mixing tap, a garden hose or a water
line, can comprise an arrangement for determining the

resource consumption.

In one embodiment, the arrangement for determining the

25 resource consumption is constructed as a device.

The invention will be described below for several exemplary
embodiments with reference to the figures; individual modules
or functional units are described, wherein a shift of

30 components or functions into other modules is implicitly
included in the description. Areas and structures with
identical function or effect bear identical reference

numbers. Therein:



~Figure 8 shows several exenplary water withdrawals and their grouping into
conbi ned wi t hdrawal processes, and 30 Figure 9 shows exenpl ary neasurenent
processes, their grouping into conbipﬁﬁzrpnnval processes and the resulting
di splay node. - 13 - As sketched in gures 1-5, the device or the nethod
can be described by nmeans of the cooperation of a generator 11, whose

out put voltage is used both as an indicator of the flow quantity and for
supplying a voltage to the electronics 5 conponents; a tenperature sensor
12, arectifier nmodule 13 with snoot hing capacitors and el enments for
protectiGﬂghmenu0$hbwelhagexameECDdcanschbmetit6stauckmterw@laor ext erna
di spl ay g%dule 14; a d an . nterlgg gnd ex%grl r g En 151 and 152 with,
in addit °6f6 Gthér 88ﬁ6& Gt §ethoger ¥ahh183) e?ﬁa ogﬁfgh & ‘wat er stream
regul ator 154, as well as an optional flow regulator 155. The generator 11

consists of a rotor/turbine wheel 111 that is set into a rotational notion
by the WEEEMIE SwWSHEWEhPERGHCTS SHREPIEy SEETAL 1S SEEHEMNEE ConfitGur ati on,

the wat efgelg [detle¢hed isd raRe Oy, c@a@@lels Q2B reuch p1@nner that it
fl ows tangenflalky ont o Ehe turblﬁé whéeel 111a ge%aFlgure f% %%gartlcular

alternatively, a turbine wheel 111 can be used onto which mater fl ows

1 el h | it .7,
para € FI 91 ef?—.)é:.hs%wsea?"le&&rapth%l yq%%to?roﬁg'llc %nq %%S.t tahS %SO-Ehe

t ur bi ne Wwhéel™ 1 ictron, pre erab e aid of a
slide beamidngederbtor prrefelre a@swﬂbe@uﬁ@tm@@ orhe heotdessdrs beid her itsel f
magneti zed dianetrically or sectorally, or is nmechanically connected to

cor r €8 pof§ith§Sper manent magnets 113. One or nore 25 coils 114 are nounted
on the outer side of the interior housing 151, so that an alternating
magnetic field flows through themin case of a rotational notion of the
rotor. | rFla_;uiesuclgrshorwm d,‘ﬂOtdke d:t@tgmantmfsuaglt exgimpd epeife i rd§VGIC€i T

connected.to a na t 113.t SIStS of pole i s 114
are pref I”S?tllﬁ? ‘35&8? herft % ucedhvglnt ag?re%d’ 2Hgdlﬁin VI dual

coils 114 can be added up to a 2n- fold voltage in a series connection. The
generator_ 11 is designed such that, even for IOM/fIOM/%depts vol t age
that 15 Figure 5 shows a block diagram of an example of the device of

the method described in Figure 2 with a separate display,

Figure 6 shows an example of a possible circuit diagram of
the rectifier module, with the optional optical communication

20 configuration of the device or method described in Figure 1,

Figure 7 shows an example of a possible circuit diagram of
the electronics for the rectifier module and the optical
transmission of the measured information to a separate

25 device,

Figure 8 shows several exemplary water withdrawals and their

grouping into combined withdrawal processes, and

30 Figure 9 shows exemplary measurement processes, their
grouping into combined removal processes and the resulting

display mode.



- 14 - is high enough to operate the electronics conponents is. generated.
The tenperature sensor 12, preferably an analog PTC or NTC or 5 an
integrated circuit with anal og or digh{f]_output, is nounted in such a
manner that the tenperature of the nedium can be determ ned w thout del ay
to the extent possible. The rectifier nodule 13 consists of one or nore
di odes with 10 I owvoltage | oss D2, D32, D34, preferably Schottky diodes,

and one @i QRLE-HEROLNI AYLFRACHLE! S tHk, dE31ceCB2 tAkS RO dricgw 82 6 and
7. As already nentioned, the generator 11 is designed in such a manner t hat

t he genedaisedibelt byemesansi gifetthehgpopheaiigheof A Semeresepplly vol t age of

the - 15 el ectronic,co nents, eve or .l ow f|low guantities. r ARi flow
quantitig ?SFhPEtPEEUWHE%Fﬁeal§u85ﬁ§ ngpaag 0Dt éfgggﬁ %%n&é% Fﬁg%h
el ect r onigag@ARENaABS folrOEuppPllatty anvblasgeyepyaheagé ecdiratdssm th an

on-state voltage %ﬁeater t han t he nininun1suppléﬁyo t age and l.ess _than the

. e
maxi num GEETPPEETSE i s GppEIPFSPLigE §FESPRsérr e §FP§&%FbF‘ Srectifier

di odes D tB32moB3hingh cApRicateisedngorlicaendtl ¢or Hthetdiedesn Fem
light-emtting diodes D3, abbreviated LEDs, with which the |ater-described
di spl ay ®¥eryoiltgerinat &d caeomntiolieraild  oPWARERTIRE Wit &xXtereédm 141 i s

111 um natf Laah kv glay;, %%.%ﬁn% @b ades JH33 GRR N0 USRhs iFY 1she
above-desc%?%e ﬁgagéeoﬁ ViSht i u% natinga i odes D3 upstréﬁﬁggf t he
rectifiemandi adeswi2h,t e adidertriain tesioshamc ecoponkeatgener atcareehl 158pl aces

an additional current limter. In addition the s I | t VDD, th
fectifi eAPORGEED &P&iﬁrdé? rgag §r‘?§|ull§|6°frr 5ovneen ERE A5 & anal ©

frequencyeficnhe gerer aleefulbtogansize derived. If an external display nodule
14 is used, see Figures 2 and 5 in particular, rectification is done
according to Figure 7, wherein one half-wave of the generator - 15 -

The generator 11 consists of a rotor/turbine_wheel 111 that
is set into a rotational motion by the water flowing through
15 the device; in a preferred configuration, the water is
deflected via one or more channels 10 in such a manner that
it flows tangentially onto the turbine wheel 111, see Figure
3 in particular; alternatively, a turbine wheel 111 can be
used onto which water flows parallel to the axis. The turbine
20 wheel comprises a shaft 7, 8. The turbine wheel 111 is seated
with low friction, preferably with the aid of a slide bearing
9. In a preferred configuration, the rotor is either itself
magnetized diametrically or sectorally, or is mechanically
connected to corresponding permanent magnets 113. One or more
25 coils 114 are mounted on the outer side of the interior
housing 151, so that an alternating magnetic field flows
through them in case of a rotational motion of the rotor. In
a design in which the rotor consists of n pole pairs or is
connected to a magnet 113 that consists of -n pole pairs, 2n
30 coils 114 are preferably mounted such that the induced
voltages of the individual coils 114 can be added up to a 2n-
fold voltage in a series connection. The generator 11 is

designed such that, even for low flow amounts, a voltage that



11 is used to supply a transm ssion device or transm ssion nodul e 18, and
"the other half-wave is used for supplying, in particular, the digital |ogic
unit MC31 or 16, 17. The advantage of this is a higher efficiency as well
as the 5 possibility of supplying the %oglc unit and the transm ssion unit
18 with different voltage |evels. The rectifier nodule 13 in accordance
with Figure 7 conprises an IR transmtter 130. The digital logic unit MC31

i s Inpleq%nhgghaéneughcEeceBE&gkeekhacéiecégozbgsreehbahéﬁtqugle 13 in
accordance w Figure 6 conprises an additional diode . The rectifier 13

has a di genalrakedi.c unit M. The digital logic unit MCL is inplenented as a
m crocontroller. Atransistor Ti is driven by the digital 15 logic unit ML
via a resistor R. A nuneric, alphanuneric or dot matrix liquid crystal or

| i ght enthbingmﬂbﬂdeudbSBbaﬁokSlu$6§rafekbblynhﬁraabl@g extepmraNTdi spl ay
nmodul e 14. Lighting aor backlighting 141 increases the 20 reading

convehi eAle1BREITAERa ﬁlFﬁPéFnﬁPtél§BP§99n86uﬁégiEalsPHEPP&ne&ﬁsIy serves

as an overvekbagdenPsatBChOhanfe¢OkdbRIthe EkfpEeaurkherexher palidispl ay
nodul e 14 conprises a receiver unit 145 and a display 142. The external

di spl ay mB@lube dgteazmizefprisbortdigiledl tPo§he eHLEent4posTHELlExt ernal 25
di splay nodul e 14 can conprise an additional user input 168. The housing
151, 152 contains the electronic and nechani cal conmponents and optionally
of fers aTheumécoﬁfﬂbewmwﬂndew1B0bohb&sdbspEapné4%r Tbheehduisideg wdtal so

Front Sont ¥ “RAERSRatErS The Hadei NG pPEFOFARPy¥t NETEREGY, SAoBAr 151, i <
equi pped awdt Bna dQVm©QeSB&60@h1@gtbé@é@l@bré caypken ,t bak .enakleseeasy
connection to a water faucet, a shower - 16 -
Figures 6 and 7. As already mentioned, the generator 11 is
designed in such a manner that the generated voltage is
higher than the highest minimum supply voltage of the
15 electronic components, even for low flow quantities. For high
flow quantities, this results in a supply voltage VDD that
can damage the electronic components.-For protection from
overvoltage, diodes with an on-state voltage greater than the
minimum supply voltage and less than the maximum desired
20 supply voltage are inserted upstream of the rectifier diodes
. D2, D32, D34; in a preferred configuration, the diodes are
light—emitting diodes D3, abbreviated LEDs, with which the
later-described display 14 is illuminated or with the aid of
"which the water gstream 141 is illuminated. Alternatively,
25 Zener diodes D33 can be used. For the above-described usage
of light illuminating diodes D3 upstream of the rectifier
diodes D2, the internal resistance of the generator 11
replaces an additional current limiter. In addition to the
supply voltage VDD, the rectifier module 13 provides a signal
30 from which the rotational frequency of the generator 11 can
be derived. If an external display module 14 is used, see

Figures 2 and 5 in particular, rectification is done

according to Figure 7, wherein one half-wave of the generator



head, a shower hose or a garden hose. In a preferred configuration of the
"variant with an external display nodule 14, the neasurenent nodul e, see
Figure 2 at the top, replaces the convgntional water streamregulator of a
wat er faucet. 5 The water-conducting ifiterior part of the housing 151
contains a screen 153 with which the rotating parts are protected from
contam nation. An optional water streamregul ator 154 can be nounted at the

wat er ouaheasotsgeet@eﬁugglyAafkQWhghqgge nléévgéa @&sqrgﬁsmgg@&%ﬁ whi ch

further 10 increases the savings effect o devi ce, as as protects
t he deV|m@dﬁﬁ@nﬂéxce9§|véby0taegehﬁﬂ6mmquanustuesd AomoanppﬂgpoS|umon of

t he device ur:es 2 can_b ce for exanple.
The devi &85 gwnafh Eg Flg 1%a lﬁeunlgdﬁ§§§ Ofegﬁac #é &hFor

‘conventiaa&bnwagerofttaaglnegulahgherTbefﬁb@éﬁegnbeohbeu 6 che be
subdi vi ded |n£o sever% funﬁtlonal nmodul es, including.a nmodule 161 for

measU? i n§OER&P36 1FV R qGHRPILYY N9a tREdGPEL 6301 br 2PEnpERatGPESHEESEPBMeNt , a

- modul e 1@%1E0&8e§ﬁtﬂaﬁh@9eEQ%te¥B§EQ%@ §BSEaY . qwﬁetkgﬁtl@lquﬁbau1@4 for
managenent of the display, a data nenory 165, a nodul e for power managenent

166, a mdduia §6¢ordﬁnﬁ&nagéheﬁﬂ9@ﬁetﬁec@mpalééﬁnﬁnlé&twaﬁ@smeltea modul e
168 for 23, de%ﬁgthﬁg€g§§ %g%ahhﬁg Mesh &BPHE%%e%%n@%d' as ;a modul e 169

for recognizing re rawal processes, erein dviddual functions
can aISOmbersubdtrbdédrlMcaldifferent manner between the nodul es, and

i ndi vi dual nodul es can be conbined into |arger functional units. 30 The
modut® 161 for measuring the flow quantity determ nes the rotationa

frequenCIh@frbbﬁlggé%r%b@hlélléndncéb%ékabﬁ%etQ@EﬁfFQ@hEQGGQQ@&b&H%e%f
wat er that flows through the device - 17
an additional diode Dl. The rectifier 13 has a digital logic
unit MC1l. The digital logic unit MCl is implemented as a
microcontroller. A transistor Tl is driven by the digital

15 1logic unit MCl via a resistor R1.

A numeric, alphanumeric or dot matrix liquid crystal or light
emitting diode display is used as the internal or external
display module 14. Lighting or backlighting 141 increases the
20 reading convenience and, for an internal display module 14,
simultaneously serves as an overvoltage protector. According
to Figure 2, the external display module 14 comprises a
receiver unit 145 and a displéy 142. The external display
module 14 can comprise a digital logic unit 146. The external

25 display module 14 can comprise an additional user input 168.

The housing 151, 152 contains the electronic and mechanical
components and optionally offers a mount or view window for
the display 142. The housing is also constructed in such a

30 manner that it protects the electronic components from
contact with water. The housing, preferably the interior part
151, is equipped with a device such as a thread or a coupler

that enables easy connection to a water faucet, a shower



_per . tinme unit. Indicators of the rotational frequency are the generated
~voltage and the frequency of the voltage. To determne the frequency of the
voltage, the tine difference is deter ed between two polarity changes or
zero-crossing 5 points for a defined e ge, or between falling bel ow and
exceeding a defined voltage for a deflned edge. This can be done with the
aid of a conparator, a logic input or an analog-digital converter.

Al ternat iuely, ot B8 oHegNabscal bg @%Qrﬁleheﬂo‘éﬂethlﬁn 22pakeg:diegi tal converter
and its digital I0 representation’evaluated using pattern recognition. The

frequenc;zoﬂ§lgp§ﬁ§ll@ned’fl fqtne Nlaeflfalrl@wwq@anant gxperngilmdigpleyvmediutleni t h a
devi ce- SR%CIE % ggl%hg ngrllgeas a ngc5|g@ %%et@% sel %ﬁ%% %hannel
1

width 4 and t e con ura on OP the tur i e whee as a

possi bl ethe b¢paeatﬁ0haapwbmeatsnmebmetdguWEtbrhbghafMGWequ&BMbbmes The

sucCessiv val ues of uni.t are sunmmed uggov%r ;Fe wi t hdrawal period and
S

provi ded TRE ¥V EFafB HEF tdPBhdPaRar Opr 5@ heysiRGr dvéd t he

nmeasur enghcph @6l 8 abrekbie 1isRektita @hithethat ebtadAnbe paewRensat ed by an
of fset value and 20 nonlinearities can be reduced with the aid of the

respect | PEOEREEEEL P CONEHIVESL1PRe Wat ePTienpdr ¥AGFE &CTERE outl et of
the dev'-%%\%:u?.ﬁﬁgguilﬁﬁd Bt Bt Hl%u%lt%do“atat%gg&%f\;%truB%ti%fﬁsgrf theand

eval uate etemmrﬂurennmne tenperature sensor 12
suppl i esdeivtiker. anfaoal dgmilete 18i5gichinz ed sby ban manalted-, dwiiitchkl foothert er,

r i gi.tal presentatign of the neasur nt val ue. The . tenperature
nndu%g 16?C§ﬁﬁﬁﬁﬁezgf gaHFG?FanggFﬁeo ftﬁ gﬁﬁfgntaﬁeﬁﬁe afdre T act as
wel | as phetd3ets Rheudevalee flof Bxdetisigellie 1aRgk Feoaniquineitidsaval
processes, where Mis an application-specific constant between 8 and 1024.
T mnis set on delivery or after a reset to an application- specific val ue

bet ween %Cm%ﬂgt%g§aggquQOn o%sthelﬁegﬁ%g %ﬂo%ﬁtﬁ%a%g Q% tengt enperature

bef ore heating, r the assunption that at |east oNe Wi t hdr ana process
of can be on a water faucet, for example. The dev1ce shown in

15 Figure 2 can be used as a replacement for a conventional

water stream regulator.

The microcontroller 16 can be subdivided into several
functional modules, including a module 161 for measuring the
20 flow quantity, a module 162 for temperature measurement, a
module 163 for estimating the expended energy quantity; a
module 164 for management of the display, a data memory 165,
a module for power management 166, a module 167 for
management of the data communications 167, a module 168 for
25 detecting and evaluating user inputs, as well as a module 169
for recognizing related withdrawal processes, wherein
~individual functions can also be subdivided in a different
manner between'the modules, and individual modules can be
combined into larger functional units.
30
The module 161 for measuring the flow quantity determines the
rotational frequency of the generator 11 and calculates

therefrom the quantity of water that flows through the device



~cold water occurred during Mw thdrawal processes. A nore precise
determ nation of the heat quantity is possible with 5 this structure,

w t hout having to integrate a sensor_in the cold water reservoir. The
tenperature nodul e 162 can be calibrated in a defined environnment during
progranmm ng of the device. Alternatively, a base value for T mn can be
determ ned, such as the nean tenperature that water has when 10 fed to a

supply n I The ;rod - r ior i RErFQ et b -2G¢RSSes
t he nndu%tg\é?gli%m op%r}qusElrnlgr%g?ﬁfer%vgﬁﬁ%balﬁggﬁhg%tngnper atqﬂlre 1é{lndul e 162 in

order togesieinmied tviod thgst agqdarttiet f relgaienmys of5 thepploléddlor Tiche provi si on

of the hot water. For this purpose, .the ntity, of ter f.l.ow to each
devi ce dgﬁﬁtr‘?&mér\ﬁattglﬁ W ERAEAR o%ertthtei Pfgi?rr?ﬁe'vtﬁlr% }té%iméa i f?ieﬁ%?léﬁ by the
di ff er enge beteeen ridde He@nfeemattwice prasuted changkiss crntzemealcrbsadingand T
mn , and the individual products are sumred up 2(3,and are nmultjplied by
t he speciPOi®tedPrsforsdd "CshaSHy 5 Drdtern R 1HES Dsdamt i suppli ed

per wi t hdnawalyiRogess fErd vicl teQfd eeied ide MRS TG by assiinRd
efficiency of thé heat exchanger as well as by the heat |osses during water
t r anspor tdondeati thogdes adar iatg a compeaatosf, watl@gicad ettt SRe@™®5 into

account (b)a}/natq.%gf —;[lc\i!/;i%[]l &%fl %Io\ftﬂ?le"ﬁ: etzh.at rt%hwatt%.\;eg&g] e \gqtgq{a 1t peipt ure at

t he end rawal process 0 e wth wn quantity of water until
t he wat eradegnpecatitd ain tare leegiding ing 1o foconive netrh dimalnalt sprddeegsali s r eached

and the specific heat capaﬁity of water, which corresponds tq. an 30
appr 61 nétSREIT S i Buant Uye":(ﬂ‘g e &R 5T YiPe %}'Setem The
ef fi ci en@rRfuddts Reat: XENANGRT Hintd RN A1RkO REERURy e rmd itrephirtiat | on by
a value greater than one. The quantity of heat expended E ext can be
expr essed_junifatith aglevigamapeddfishainl tHedisor oma e t for
energy. Euith AE Rle AN RR ddIIdNiEdISe dey WStk d he resul ting
greenhouse gas em ssions for a wthdrawal process. For this purpose, E ext
is multi pldrefd dura iconstifarthe hatrbdescleed t1Hd, as well as a possible
15 Dbypass for application fields with high flow quantities. The
successive values of V unit are summed up over the withdrawal
period and provided as a volume per withdrawal process V_ext.
To improve the measurement precision, the inertia of the
rotor can be compensated by an offset value and
20 nonlinearities can be reduced with the aid of the respective

characteristic curves.

The water temperature at the outlet of the device is acquired
with the aid of a temperature sensor 12 and evaluated with

25 the temperature module 162. The tempefature sensor 12
supplies either an analog value digitized by an analog-
digital converter, or a digital representation of the

measurement value. The temperature module 162 supplies the

digital value of the current temperature T act as well as the
30 minimum value T min during the most recent M withdrawal

processes, where M is an application-specific constant

between 8 and 1024. T min is set on delivery or after a reset

to an application-specific value between 4°C and 20°C. T min



.5 enission per energy quantity, for exanple in grams of carbon dioxide
equi val ent per kilowatt hour, of a systemfor providing hot water (for an

average system on delivery and adaptgtié)n_to oi | heating, solar collectors,
etc. if necessary) and is added to the product of V_ext and the 10 average
em ssion per volume unit for providing cold water. The energy quantity E

ext can be supplenented with the quantity of energy for providing drinking

water, | qsp%rs%idmebare,st%a]%@d BQ (e R Q@'rh%te_r%_ftu¥ee)b}e FaRe e raver age

gquantity of energy per volume unit for providing cold water. 157 The costs
per wat eungetrhdhawals soapthens pbeitf ia¢d Lelestawnaddiithdrasfalt perogesdustt of t he
quantity of .heat ener for, the wthdrawal. and-.the specific._ener costs,
as wel | §§ltdh§'aTt6tr08)5 TG I?@r\ﬁqghgfg#ﬁartagralvglrﬁﬁl%sasﬁg 't fz%em(%%%/s f or
fresh watglecare WRslkewdnaitio?0 cEhe htelae Lohntarycdrt pelddimg o he tdi spl ay
uses the results of the nodule 161 for neasuring the vol une, the

t enpeP at (e STSEFUS LIRS, tHEDRITUINEVERS £or IBECETRLT Fy SRS EneryyHuantity,

in parti Qi waltke! YdidRgeAst s I@{éd_t%mrp%%a%x@a%dua% Qls 28 GeMYenat i on
thereof in order to represent the inplications of the ongoing or recently
fi ni shed csiltifmhedwsl ipr @c dlef impde empdulcameed dar iac Enere@ el & i or

nore neasyyr &t vaIAli%%fIeratg?é&_lryeprae%%%teneq;%gggg%%%dnyiq{i goreferably or

excl usively. ie preferre gplaye vari abl e can be preset or
can be seleacired naudt, onmidhcald the anean ecagrirtbtanreoft Hate wasdeavdrits when

application. The instantaneous flow quantity and the water tenperature in
part t8ul &e%arte FsEYPRIYalSTtiat or for this; the display of '[rﬁe heat - 20
- quantity can be omtted if only cold water is wi thdrawn, for exanple; if
the water flowis slowy reduced by the user, this can be inferred to be a
met ered pitecessivded 1t63e fivar icaisivd nigwe tils eqeey RPREEE W aqaRsges the

prefer ablnyocglilseml%ﬁe%orsemeeaSSlflii%Lg ethge' volume and the temperature

module 162 in order to estimate the heat quantity that was

15 supplied for the.provision of the hot water. For this -
purpose, the quantity of water flowing to each device during
a water withdrawal per time unit V unit is multiplied by the
difference between the temperature measured in this interval
T _act and T min , and the individual products are summed up

20 and are multiplied by the specific heat storage capacity for
water. The heat quantity supplied per withdrawal process
E ext is corrected if necessary by an assumed efficiency of
the heat exchanger as well as by the heat losses during water
transport. Heat losses during transport of water can be taken

25 into account by addition of a value that results from the
water temperature at the end of the withdrawal process of the
withdrawn quantity of water until the water temperature at
the beginning of the withdréwal process is reached and the
specific heat capacity of water, which corresponds to an

30 approximation of the quantity of heat remaining in the pipe
system. The efficiency of the heat exchanger is taken into
account by multiplication by a value greater than one. The

quantity of heat expended E ext can be expressed in watt



~The menory nodul e 165 preferably consists of a nonvolatile data nenmory that
is integrated into the mcrocontroller 16. The nodule 165 is used to
determ ne the m ni nrum water 10 tenpera yre T mn of the nost recent M
wi t hdrawal processes and to save it. addition, T act, V ext, and E _ext
are stored. The average val ues and accurrul ated neasured variables from
several precedi ng neasurenent periods can Iikevm' se be stored in order to
det ect {hERAS, | & tRG I ARNIAYOsoniN eneld JIRTDIRLMai8, LS al so
storethe prodramvarlale or nore e oraeeva uat s, data on
t he i ndiarduat enitt fochma e fmmdwsesse@artoalmmettam‘r@drdéuhumgs

advantageous for the construction, the e uIe 165 ca al sq .be
i nt egrategc'Fzfs?ha?rlll & P8 SIS We rfeT Wﬁﬁg’%ﬂﬂ ﬁ%dechent 166
recogni zesiryddd,ca siaties nQIlttlfiﬂl%l&)IHyy av@dnmn‘éDQhaftorde@@rﬂHe% ircause

of an _excessively l'ow rotational frequency of the generator Ii and
conseéuerﬁ“ﬂﬁsa}r?fepﬁécteékfﬁﬁysa’\@f&étdf thes W%%g%gr@a‘tﬁacﬂft gragFhgn  Ca1,
C32. 1IN ik GRS GquiRe 10yl tt'tath%%za %%C%U%B}?J ?q‘}f ogram
vari abl es an&the current sure ues in’'the menory nodul'e 165, brings

t he m cr goontidginge hol6 watter: af fahef |amedavﬁra9§3 &Y tens wreslalheramecarat y of the
operat | ngaldle Al ¢ e alLage 09gs back dedine - Ao gevice, which

enabl es re conprehensive ValUation and di splay of the
consunpt mm:ecwaacy )i farideqls raﬁi?ﬂedDQﬁ:SItbide dricalie e on dxachial agiees i ncl ude
optical or radio frequency- based nmet hods, |n whi ch data are transferred via

5 anpPi t FYEHES € I PRt VRA e #TASK T Areverting SHak &%t keyi ng,
abbrevi atret [RRKG ORIt iKY I Gx PRI Heat-RH A/ e £ i dTodUl at i on

techniques. In apreferred configuration, the backlighting 141 serves as a
t ransm t teyantitter @ifn etrm;rgyorﬁmumwmrxmdim@kmrg ofattere rircrocontrol ler 10

19 perf LA TR AR A SN Ol RIS M el rect | on
t he on- thmrm‘lttyhefdle@fée:g}ge paheralivnde Ui d imﬁnﬂiﬁdh@fg aijd)f‘Jawﬁ h the

aid of a parallel-connected transjstor. Ti rather than one connected in
seri e3, IRS&ELTEYRE Fatsyid Ha6s SR &ESsiTREE G LML didyr am of t he

rectifi eradmeqlo% o de fedua Qﬁs%rﬂeb%érftl@ﬁl&fe nea¥ die-flescdyd bed
met hod with the optional configuration for optical data
the withdrawal and the specific energy costs, as well as the

product of the withdrawn water volume and the costs for fresh
water and wastewater.

20
The module 164 for controlling the display uses the results
of the module 161 for measuring the volume, the temperature
module 162, the module 163 for determining the energy
quantity, in particular, including costs and emission data,

25 or a combination thereof in order to represent the
implications of the ongoing or recently finished withdrawal
process. The module 164 can alternate between two or more
measured values or can represent one measured variable
preferably or exclusively. The preferred displayed measured

30 variable can be preset or can be selected automatically via a
recognition of the relevant application. The instantaneous
flow quantity and the water temperature in particular are

used as an indicator for this; the display of the heat



20 transm ssion. In place of the diode D3, two LEDs can optionally be
"enployed to utilize both hal f-waves and to protect agai nst excessively high
of f-state voltages. The diode D2 can optionally be replaced by a bridge
rectifier. 25 The optional user input dul e 168 nakes it possible to
define or select given paraneters and thus to inprove the accuracy of the
measurenents and cal cul ati ons. The user can thus select the heat source

used to I, er, i r.td I .. Qid j ) i N,
" electri c%ru%g%Lﬁg%ﬁr%%e&nslt&aﬁr&h(ggltl rsc,oqéiol“}éj:&%tcrloﬁ%e@%%?é}g\%' %r?&
det er m nextane lgar arfettdres waittelr ridspedts ted certiys siegiucdat dyartthecastes., The costs

for fresh,water and wastewater can also.be input. It is rt her._possi bl e
under | coriin CB G mireeed 6o Ph3 Merstad Biogerss Ao SHs, Yot i

defi ned Widcs10fi riche e asRd v aldlalleeS.s Preife ribing dikg1dgdde daat 0 t he
state_set_ upon delivery, "reset." The input nodule 168 can |ikew se be used
to caPi brfad@%heé -devi ce, -particularly the nodules for 5 tenperature and

fl ow measurenent 161, 162. The user input node can be activated via a

defined sequence of short and |ong water w thdrawals, "sequences." If the
user i npiihenpgaory awduigt dé5 ipnifemdddly gansteter oo memydpttiidies can be
sel ected and, ﬂ%ﬂ’r{offf%ht‘é'hta i%ef"n'%%%r%%%‘ae 168 che mecflé%%‘%lter 5621 qrs
recogni zing relatéed wi dranal processes recogni zés an conbines "Wt er

wi t hdr awdlbee troatuleenys sprichalded el deg drmiore thiel kdmawalm prsaeass, or
initiates new neasurenents for water w thdrawal s that sh%ul d very probably

15 be®as&THREF A e vi-RlTh@faldl® FirsteSSEETTTH Yikditedval FIEGHISES o

aut omat i ¢ald X ASSEN ifeasH RIS drd ithdict, dualeact iafd iESear a k steps of
a user and to prepare the results in siach a manner that no cal cul ations by
t he user sfQxesecddisamyengde iy dlvece a5k adrinpdecad agagingsl ofanipd 12

i nformati E 1S JU, i addi_t.i onhi , asured
val ues fof(ryalmngg\ryie uezlLI Wi t%?ri%\ﬁaﬁ{s&lsg&%ﬁ%%ﬁ %%réﬁ‘éiﬁé )t)égt%meqteir%%aloste\?\ﬁ drawal s
i s | ess tdtarechenvalndert tdi fdetastertaiemds dirf fthes uhenameta tiprsel®et ed in a

referred enbodi ne as a function of the ongoing or previous
P 15 memory modgie 165 can also store E%egpra%raml%ariégies

For
more elaborate evaluation methods, data on the individual
withdrawal processes can also be stored. If it is
advantageous for the construction, the memory module 165 can
also be integrated as an external component.

20
The module for power management 166 recognizes critical
states of the supply voltage VDD, for example, because of an
excessively low rotational frequency of the generator 11 and
consequently an expected discharge of the smoothing

25 capacitors Cl, C31, C32. In this case, the module 166
initiates a backup of the program variables and the current
measured values in the memory module 165, bringé the
microcqntroller 16 into a defined state and ensures the

recovery of the operating state after the voltage goes back

30 up.

The communication module 167, optional for an internal

display module 14, is used as a data interface to an external



25 withdrawal process V ext and as a function of the water tenperature T
act . Alternatively, t _diff can be established as a static paraneter. In
addition, characteristic tinme spans fgé typrcal activities can be used as a
basis for grouping or separating with hwa processes, e.g., hand-washing

t diff < 30 120 sec; tooth-brushing t_drff < 240 sec; showering Ldiff < 240
sec; dish-washing t _diff < 360 sec. In general it should hold for t diff

thatl segesitee mm,pu%h%ma%l If ardoefegeomlé for@fi WALRI i3 thdrawn for an

ongoi ng vvrth ra process, over 23 - |ters or exanple, a |arger
val ue wilevalernad itn bedassispddyf of tthe fcbn,susmhoezs datsvec i€ tregjufifred.15 min.
I f the device.is in_netered node, r1wvmt 3v% ces mrtr%edbythe
user wit i o8 HPGR ftlrg\ﬁsaﬁzfr?ﬁ% Sgrhnto PN e dss, o@ al%ue of 1
sec < t_diddquentyiibasedo mat hasis, gifeRihilch @atewanet rtdramﬁlerme@x:e&a see
Figure 9. In a preferred enmbodi nent, a counter _of the mcraocantroller 16

served admRliisice FHi fieteMing nGhreviliate b ékeefitie rRR A h APARE s, so

that a realifl 1RyAHRCK (A RB 084 Ttk BeliReT Wes iWd hdianal, ipracesses it
is possible that thé charge stored in the snoothing capacitors of the

rectifi eO0fodwre coBbineadomosiylfbitdicentt sicbmigperat ilng & mredeumest and - if a
real-tln%xﬁl %%féﬁ#ﬁ%tE%% bdy%fh%ﬁ?ﬁﬁiéﬁzmﬁlEv@% g% Engy 5§Mf%ﬁﬂflthls

case, the vol erence at a argr ng capaci tor or'tl
before t Memutm h-hef foonfmum iatrieen madullleerl 6176 cdind heharitdnp cafriterolilteri S

swi tched back on can be detected wth the aid of an anal og-digital
convePt el CamErdodds & FQTUHEE Fhe Tt ithe @epedadnde v 21 g"l'?w tch 20

of f and $WAGROAIMREATh A EIRAHY ehen Hhe Wa-et dtenpeyaldyL R Hee
detected shortly before the swtch off and conpared to the water

t enper at t}rFé) $Ror tIny ogidear ttqweragulﬁee@eme sntémeot Gigerdide &Ssurits on of

an appro t I in 5
possi bl e o n;ﬂ}r 1%?1 shwtq'rtrre %‘eraglrr%:)gD E"relecrlrle gdzalcf%gge Ejtr ngqleﬁle char ge
state ancbd:h&dter@emahmfst@ﬂn Tie rawHemedthan one HumreertieuhemralseodrgEonent s

17 sggporsteet hFelch)lprer atr on of the 30 previously nentioned conponents.

Figure 6 shows a possible circuit diagram of the rectifier
module for the device described in Figure 1 or the described
method with the optional configuration for optical data

20 transmission. In place of the diode D3, two LEDs can
optionally be employed to utilize both half-waves and to
protect against excessively high off-state voltages. The

diode D2 can optionally be replaced by a bridge rectifier.

25 The optional user input module 168 makes it possible to
define or select given parameters and thus to improve the
" accuracy of the measurements and calculations. The user can
thus select the heat source used to prepare hot'water, in
particular, oil heating, gas heating, electrical
30 instantaneous water heaters, solar collectors etc. and
‘determine the parameters with respect to emiesion data and
costs. The costs for fresh water and wastewater can also be

input. It is further possible under certain circumstances to



, - 24 - schematic structure as well as the block diagramare shown in
Figures 2.and 5. In particular, snmaller nodels of the unit to be placed at
the withdrawal site can be achieved in this way, which are easier to
integrate into existing wthdrawal sites; 5 in addition, the nmounting of
the display unit in the visual field of the user can be easily achieved.
Preferred transm ssion technol ogies are optical or radio frequency-based

met hods, 4 i I I [ Vi 4 j e
D e A e R R e

on- of f kegnigblelshr o &cedriO, thre devbiceed nvoddhat istateectati gesy The

energy r i.red. to,transm,t .the .data ca e reduced Rhy.varying the
anpl i tudgl%gévv%erlyl’ aéfetsﬁz ‘i me r%tné)ru\%alméjgtl)letewel?r% o' tapr{h)fl(:"l"‘ztlust?egséjef (l)lrsetdhe
encodi ng tef dahebdatta the Banticeyl gaElnt idwe shrd vt kéd imddiad=elfeatri cal energy
available for transmtting a data packet, the anmpunt of data to be

transfi t ttEFREER THECK SR AMis O SREHT ASSneiOL - ad Ofos S5 &Seqt Witsane ti ne,
i ndi vi duglodalarPaek el iidtle £ ANLAIN RF 1MEN 20l TRt IeRAS RRsSi bl e
since the nunber of data packets that can be transmitted per tine unit is

| i kewi se Loast magtead wibdserdiadg ol selaepesist-i"od fofthgs elser timpudniiasiet

condi t1 0% ofedAeddce o ARl B thedsscrbedethadodd ceandie

advant ageous to transmt data or data packets that allFow a 2

cal cul at ise eaft eidh endo meuiyftiiesh viirf clefdiedn seicilemaetesknow edge of t he
previﬁrsly transmtted information; this applies particularly if the
transfi ssi on channel is hi ghly susceptible to interference; or it can be

advant ageeies modullleansdi tf cdatra ddaati zAngoWed attesp hayt halra&al1C Wraldedsedf t he
| recognizes and combines watef withdrawals that very-pfobably

belong to one withdrawal process, or initiates new
measurements for water withdrawals that should very probably

15 Dbe ascribed to new withdrawal processes. This makes it
possible to automatically assign measurements to individual
activities or work steps of a user and to prepare the results
in such a manner that no calculations by the user are
necessary, which increases the perceived value of the

20 information. For this purpose, the device additively combines
the measured values for individual withdrawals if tHe time
span between two withdrawals is less than the value t_diff,
wherein t diff is dynamically selected in a preferred
embodiment as a function of the ongoing or'previous

25 withdrawal process V_ext and as a function of the water
temperature T act . Alternatively, t diff can be established
as a static parameter. In addition, characteristic time spans
for typical activities can be used as a basis for grouping or
separating withdrawal processes, e.g., hand-washing t diff <

30 120 sec; tooth-brushing t diff < 240 sec; showering t diff <
240 sec; dish-washing t diff < 360 sec. In general it should
hold for t diff thatl sec < t_diff < 5 min. If a large amount

of water is withdrawn for an ongoing withdrawal process, over



30 consunption information with know edge of the previously transmtted
data, which allows a reduction of the data volune per data packet. This is
particul arly advantageous if the bandwdth of the transm ssion systemis

sharply restricted, - 25 - or the dispfay nmust be updated at a high
frequency. In addition, a conbination of the two nethods can be
advant ageous, in which, for exanple, data enabling a display or calculation

of the cqRSUTRLLAN Fhf QLARENQN W hAgUEL S KAoW 6498 @lerde PRV LUy
transmtted information are transmtted alternately wth a sequence of data

t hat enalfloa & diidpl ay ssichcalsc @l seicor of difd coASumimi.od §i riher wetviig® wit h

know edge _of, t L evi ly transmt. data. This favor.s .an ating of
Chear songy i NecRra ARl L AL R aRed. p it A et i e
transmt tedrandth @ Milkhafaous guetitdes peebabie tinief laadisspleayer Rat al s
erroneous for a_long tine. In addition, address information that permts an
i dent Pfi ¢AtiNSn Ot 1di%F“Fer<erﬁ—qﬁ,f£sﬁr B b GuPEs 3EEH BEERE (HPafs it ed, or

the data,semarbwadi hefarls , MmasuraRie modul es can be differentiated based
on the data thenselves. If for exanple, counter states or tenperature '

values with sufficient time resolution are continuously transmtted, then
cosur 10 0L SRl B dlues, STetesRt b Bl eratisign based
derivati e @eerwelsi s af balsd scdfiore deft etrird ndalouehev erisigs HetmeerAddict | onal |y,
the f%zewggh%r%%% Symg% t %&i%n%%gﬁ—i%%10£Q%ck can be omitted.
Between two withdrawal processes it is possible that the
charge stored in the smoothing capacitors of the rectifier
module 13 is not sufficient for operating the counter and -
if a real-time clock is omitted - no time basis will be
15° available. In this case, the voltage difference at a defined
discharging capacitor shortly before the switch-off of a
microcontroller 16 and shortly after it is switched back on
can be detected with the aid of an analog-digital converter
and used to estimate the time difference between the switch
20 off and switch on process. Alternatively, the water
temperature can be detected shortly before the switch off and
compared to the water temperature shortly after the
subsequent switch on. Under the assumption of an
approximation to thé ambient temperature, it is thus likewise
25 possible to infer the time difference. The methods of

detecting the charge state and the temperature can be

combined.

The peripheral components 17 support the operation of the

30 previously mentioned components.

An advantageous configuration of the invention is achieved by

a division of the measurement unit and the display unit; the



25 redundancies for error correction, the accuracy or the tine resolution,
can be adjusted as a function of the energy available to the transmtter.
Wth a low flow quantity per tinme unit Jaor exanpl e (and an associ at ed
relatively | ow energy available for dath transmi ssi on), data can be 30
transmtted as 3 to 6 bit-long data packets, and in case of a high flow
quantity per tinme unit (and an associated rel atively | arge anmount of energy

avai | abl a_tr .sSsi_Qn ta.c b [ ansm 4 6 .
o1 oy S gpt s RN Akl Ao B BRI St 33! 0 i o
can be usdduaesi 2f arkati.olnayairtdliud atrg s 1l ece meele 1fsoo £s o nitniirg tiche

interpretatiqn of the data packets.. 5.ln a preferred confi.quration

synchr oni aﬁaﬁﬁeldnﬂir 8 Ehgraads SatSolc e%ﬁ‘egé: &Eﬁ,?%t 1\C’ll’altile‘lsg, “#h a
word | engtth cof a4eOla®led Rid Sintepiragraliny odiesdikithtioe & i@ HeIraseverdltdat a
packets, follows several information itenms with a relatively short word

| ength ofinl adelitd opi.t $ s QUGG Pt itAG. AP 2¥0 Upriér et ddisc o Gur at i on,
| nf or mat g 10N otfh%h\éOlu%@ar Uarf R 1y gila%‘ﬂi%gfetdhr@i@fetﬂi%dappar atus is

transmtted as binary data packets according to the above-described net hod,
and t he trempemrdtswieonoftedmdllogics srencpdedads orheradige finsarerdy bet ween

two or re hits.to be transmtted., Likew.s iLnformati e

t enper at ) “{eﬁtélofdlbsm d Iwglvl\ﬁcr%lg%td traoﬁd:ﬁ ttnga’I1aséf%aljrl{'gll:td(ljSVIILEaar‘;:1 elq{lruté%sm tted
as bi nar yrdatea kpgaket,s aataerdiated ask)e dlideercthesel it settdt and the
volume of the fluid can be encoded as the tinme interval between two or nore

bi t s1Po BeWinghs Mobrey iare SRR n@maHo SIS d SRR HIHNER KeSBur ce
consunpt i Qi Jh RALE i¥n RUCHN Rl Wl le Q- JPL-REBTRIE RN easy

assessnment of personal behavior by the user, sincé
transmit the data can be reduced by varying the amplitude as

well as the time intervals between two amplitudes for the
encoding of the data.

15
Particularly due to the limited electrical energy available
for transmitting a data packet, the amount of data to be
transmitted per packet must be kept as small as possible; at
the same time,.individual data packets . must contain as much

20 information as possible since the number of data packets that
can be transmitted per time unit is likewise restricted.
Depending on the position of use or the ambient conditions of
a device for applying the described method, it can be
advantageous to transmit data or data packets that allow a

25 display or calculation of the consumption information without
kﬁowledge of the previously transmitted information; this
applies particularly if the transmission channel is highly
susceptible to interference; or it.can be advantageous to.
transmit data that allow a display or calculation of the

30 consumption information with knowledge of the previously
transmitted data, which allows a reduction of the data volume
per data packet. This is particularly advantageous if the

bandwidth of the transmission system is sharply restricted,



_consunption information is not displayed on the level of 25 individual
activities. This limts possible learning effects with respect to an
econon cal usage of the resource. A ng% od has been specified with which
the effects on the environnent resulti % fromthe consunption, as well as
the 30 costs incurred, can be determ ned and displayed at the site of

w thdrawal of a fluid or at the location of the controller of the

wi t hdr awnal C I rtieul related Wt helr |2 S are
Fecogn 265 Gren CERE 20y PEEt B Hpaat el Ao M RGNS o
activityadeliatiet , ass essiemiatdfort o€ lrdleavwor meahodaskeampl &ee Wi thin a short

time. The anmouynt of heat ener input intq the fluid is.determ.ned with the
aid of a atdé(ﬁﬁ%ragte&“@ IS s SPTH 1 (1970 SPTR 1511 d O % STARALTEh 2o 1ﬂ$§a§

t enper at Wre pafenattibe keat He ednitiption idgdxed.idrheicersitnpt i on
information is displayed in conbination with conparative infornmation or

i nf or Pt <& W3sdoge ode Féico prReA oS 1yh & re@sBit ¢ e dRseRmatd P owe® ti ne. 10

For a | art%{lw%_t@‘d e 4381t WA tHNG GRIGRARS FORSHIPRR I Q1@ on on
the level of individual activities pronotes an economi cal handling of these
very resdispdsiyamd s uleduses afhé heoromapningd ogs iwdlarmed: ide widgul ti ng
env'ronn%%%wle%hgg%ksthé'ﬁ?%#i&géyfn%ransmitted data. This favors an
updating of the display at a higher frequency with reduced
10 data volumes to be transmitted and a simultaneous reduced

probability of a display that is erroneous for a long time.

In addition, address information that permits an
identification of different measurement modules can be

15 transmitted, or the data sent by different measurement
modules can be differentiated based on the data themselves.
If for example, counter states or temperature values with
sufficient time resolution are continuously transmitted, then
assuming continuity of the values, there can be a

20 differentiation based on the values themselves or on the
values together with the first or second derivative over time

of the curve of the values versus time.

Additionally, the size of a data word, optionally forgoing

25 redundancies for error correction, the accuracy or the time
resolution, can be adjusted as a function of the energy
available to the transmitter. With a 1bw flow quantity per
time unit for example (and an associated relatively low
energy available for data transmission), data can be

30 transmitted as 3 to 6 bit-long data packets, and in case of a
high flow quantity per time unit (and an associated
relatively large amount of energy available for data

transmission) data can be transmitted as 4 to 16 bit-long



. 1. Method for determ ning resource consunption in the usage of afluid
withdrawn at a withdrawal site, in particular 5 water, taking into account
a quantity of fluid and tenperature v?{ es associated with the quantity of
fluid, characterized in that the qua %Jt'y of fluid withdrawn at the

w thdrawal site during a wthdrawal unit is acquired to determ ne the 10
resource c](c)nfsurrpti on, wherein the withdrawal unit is based either on the
gquantity 0 | _ui f, ag.i_ndi_vidual ~w_t hdr | _pr S 1 0 he
quant i tyd(‘)—’\L % éicgeg 'a%hgvgre \élgﬂﬂvmotfw&trh%v\g%\e%r ggggg%goﬁ%esﬁsier}gregf r&s?fltélver al

i ndi vi dudle wiseddaawdhfbapatdessesailiablehab the oeeedlivlerwifohdr awal process

is taken into caonsideration if the.individual w thdrawal processes take
pl ace i nSH¥PPORE PRt &Fal TRAPTES A5l & glﬁlﬁndﬁ‘tﬁr gﬁggﬁﬁ'ned time wi ndow,
20 - in that each individual wthdrawal process is subdivided into parti al

wi t hdrawal processes associated with tine units, in that an average
t enpe? at die 2oPreferkieth §omfd Jurgitd one  G¥DEhFPRdF &< OPhd NdATTAIT 1 hper at ur e

for each sl%glt %%' W %Wea%ﬂ%%@%%’t 21udsN Widh & LWemenalie G ue per

time unit etermned fromthe difference between the actual tenperature
and a base tremee bdttsr, e oparidnal liyn dilsdtr it ede svgnrc e eyersumstaten i s

det erm ned based qn.the fluid ant i asur ed during.the _w-thdr uni t
as wel | é’sac%ﬁ’sttsh_e%to& &sats&rvgr% I l}élsft eaerlr(rllnnélge i iwnl%ht %e rﬁlta%gr‘% | unit.
2. Met hodrReeORArA0 1leddeifiod 1, to 129 bi tehalsael €orz eghdat itrkat I reasur ed

| owest tenperature during a nunber, Mof prior individual wthdr %Wa|
pr océ8sePref eFaesy Fordd W atHEpade fogmsdiary ey the volume of the

fluid flowing through the apparatus is transmitted as binary
data packets according to the above-described method, and the
temperature of the fluid is encoded as the time interval
between two or more bits to be transmitted. Likewise,

15 information on the temperature of the fluid flowing through
the apparatus can be transmitted as binary data packets
according to the above—described method, and the volume of
the fluid can be encoded as the time interval between two or
more bits to be transmitted.

20
Existing methods for determining the resource consumption in
the usage of hot or cold water do not promote an easy
assessment of personal behavior by the user, since
consumption information is not displayed on the level of

25 individual activities. This limits possible learning effects

with respect to an economical usage of the resource.

A method has been specified with which the effects on the
environment resulting from the consumption, as well as the

30 costs incurred, can be determined and displayed at the site
of withdrawal of a fluid or at the location of the controller
of the withdrawal process. In particular, related withdrawal

processes are recognized with the aid of pattern recognition,



5 3. Method according to aim1l or 2, characterized in that a base val ue
is defined as the base tenperature. 4. Method according to at |east one of
the preceding clains, 10 characteriz_ed2j7n_that, for water as the fluid, a
mean tenperature that water has at delTvery to a supply network is

determ ned as the base value. 5. Method according to at | east one of the
preceding clainms, 15 characterized in that atimet with tt2, whereint2 is
sel ect ed Jdf ARLNEILUNAUPLIANAA DS RURERGE Uit AL DLt Rl UShI NG,
t he average duration of hair washi ng and the average duration of |athering
up, is sdladget edags whdehime whodgw.t i2@ .6 Thivk eimedingc odr diead temeatgyt east one
of the preceding. clains,..chayacterized.in that a time.t.with 1 sec t5 mn
i s definddPa tY ot:%rlﬁ? il .182§ejf.erwgdw tctglortéenﬁltdo Oaf: q east one of
the precedn}e reltairs seehyradirednzedevidehaind ke eetswpticen dmMftergmat i on
conprises data on the w thdrawn _vol une of water. 8. Method according to

at | edist [GHPGRUKFE PdQEd T aats Frse t@Rtactldr iS58 559 t S t he

ihnI or n?t | Yh LB ITES ridranaa1 drhe AAvaRid1ty <of ieNeidb igararied igh provi di ng
ot water. .
comparative information or information on the development of

the resource consumption over time.

10 = For a large part of the users, the indication of consumption
information on the level of individual activities promotes an
economical handling of these very resources and thus reduces
the consumption as well as the resulting environmental

effects.



.- 30 - characterized in that the infornmation conprises data on the quantity
of energy expended in the preparation of cold water, in particular with
respect to the quantity of energy for anping, cl eaning, distribution or
processing, or a 5 conbination thereofY~ 10. Method according to at | east
one of the preceding clains, characterized in that the information
conprises data on the total quantity of energy expended in providing the
mﬁthdranﬁ%gngater. 11. Method according to at |east one of the preceding
clainms, characterized in that the information conprises data on the

resul ting greenhouse gas em ssions. 15 12. Method according to at | east

one of the edj clains, .characterized in that .the display alternates
batuaen tre Mo fa P R HeahiE &S, (e euli St T el 0o
13. Met hed acqardidn@ritthdatawreast s0Ra ttldrahalpacedi Ag eaaitirmulehar acteri zed
in that individual information itens listed in Cains 2-9 are sel ected

‘aut on@t | YRUSY b&SEd TGN HRe ACGRVRFaRt [ANRNEERY Sfaddetitvémd i me of the flow

quanti ty (i Jehe Bk R LAY B ot A tnVRHROG ACRARY R Q.8 east one
of the preceding clains, characterized in that the watér flow through the

devi ce drdbpgacgemidsidndnvidelt that is itself magnetized or is rigidly _
connected .tt%ep%@gﬁ;ﬁ'l %%gqﬂlhﬁ’d WARHRIL BN 530 (3l Wi’%%tdfé%ariagﬂﬁtté c fieldis

generated in o re coil's during a rotational notion of the turbine
wheel andiuriugy an wAChdalawade urs tgeremateed redote dateendver tthene is applied
as 10 resource consumption, wherein the withdrawal unit
- is based either on the quantity of fluid of an
individual withdrawal process
- or on the quantity of fluid of an overall withdrawal
| process consisting of several individual withdrawal

15 processes,

- in that the overall withdrawal process is taken into
consideration if the individual withdrawal processes take
place in a time interval that is smaller than a predetermined
time window,

20 - in that each individual withdrawal process is subdivided
into partial withdrawal processes associated with time units,
- in that an average temperature of the withdrawn fluid is
determined as the actual temperature for each partial
withdrawal process,

25 - in that a temperature value per time unit is determined
from the difference between the actual temperature and a base
temperature, and
- in that the resource consumption is determined based on the

fluid gquantity measured during the withdrawal unit as well as

30 the temperature values determined during the withdrawal unit.

2. Method according to Claim 1,



- 31 - an indicator for the flow anmount and that additionally supplies the
device with electrical energy. 15. Method according to at |east one of
the preceding clains, 5 characterized H that no external electrical energy
source or internal battery is needed fOr operation. 16. Method according
to at |east one of the preceding clains, characterized in that a supply
voltage is limted with the 10 aid of Iight emtting diodes that are

appl i ed f %ﬂac@@&ﬁ@%dtQ%.Q%%El%YHeg%areMﬁ hods e@%t%&eaguh sone of
ze

f %Cﬁ
the preceding clains, characteri in at the diodes for g the
di spl ay cambex ™M arfs wpirt odatiadjatideredd why hidrawddy preces s eﬁternal devi ce

wth theda%%I%anq tag %Pl%}'ont%EFQE%%ur 18. Method according to at | east

one of tHhe precedi ng SclraiTme. . ScharacteriZéd 'in that the cost-rel evant and
the 20 environnmental |y rel evant information from previ ous nmeasurenents or
fromother user groups |s relatﬁgfﬁgbthe measured values in order to
faci | Ptatte &6 8Grerding o Llab&ording to at |east one of the

precedi NG 1Gh@idFReriZzechar %@lta%r IaZ%cégen vihale tieods iR USR dhehadr are
recogni zed and di spl ayed. . Method according to at | east one of the

precedln@amgﬁﬁﬂ§ur@haracterlzed in that the user behavior can be classified
30 into efficiency classes. - 32 -

4. Method according to at least one of the preceding claims,
10 characterized in that, for water as the fluid, a mean
temperature that water has at delivery to a supply network is

determined as the base wvalue.

5. Method according to at least one of the preceding claims,

15 characterized in that a time t with t £ t,, wherein t, is
selected from the group ¢omprising the average duration of
tooth brushing, the average duration of hair washing and the
average duration of lathering up, is selected as the time
window.

20
6. Method according to at least one of the preceding claims,
characterized in that a time t with 1 sec £t < 5 min is

defined as the time window.

25 7. Method according to at least one of the preceding claims,
characterized in that the consumption information comprises

data on the withdrawn volume of water.
8. Method according to at least one of the preceding claims,
30 characterized in that the information comprises data on the

quantity of energy expended in providing hot water.

9. Method according to at least one of the preceding claims,



characterized in that the nmethod can be conbined with water stream
"regulators and flow limters. 22. Arrangenent for determ ning resource
consunption, 5 conprising a generator_(11) for generating an out put

vol tage by neans of a fluid, water in rticular, flow ng through the
arrangenment during a withdrawal unit, and an electronics conponent (13,
16, 17) that is designed 10- to determne fromthe output voltage of the

gener at O hLk o8 il QUARLLL X Lol (18Tt bl | CIa i Qall LB che

ar rangenen ring rawal” unit, erein the withdrawal unit is
based on aramieraldf winehdiyawaipepdecess: chweposepachatiorercd] doddi wadeal,

wi t hdrawal processes if .15the individual w thdrawal acesses L ake place in
atinme iﬁfbﬁ@ﬁFlFﬁiﬁri§ué' FF@PeFﬁaﬁch%8Fe§@€@Fﬁ$§% ti%%?ﬁﬂyh$%r

ow, and - to
provi de uwiaRgy, id1diaeatid)g dike HieseUlte GORTWIRIIsIMAAS or faunction of the
out put voltage of the generator 20(11). 23. Arrangenent according to Claim
22, i B WP liee 19y &MGeiRaft- i s designed to deternmine the fluid quantity of
a first and a second individual wthdrawal 25 process separately as the
fluid quantity of the withdrawal unit, if the first and the second

Wi t hdr awal0 .pVestdesl rakersliase tin at tieasti wner wil theaPres9dimge c tHidl® t he

predet er iifigd JiefR MR 3 e ATARMNRTEY HPANS (Rl U O 23
total quantity of energy expended in providing the withdrawn

10 water.

11. Method according to at least one of the preceding claims,
characterized in that the information comprises data on the
resulting greenhouse gas emissions.

15
12. Method according to at least one of the preceding claims,
characterized in that the display alternates between the

information listed in Claims 2-6, or a selection thereof.

20 13. Method according to at least one of the preceding claims,
characterized in that individual information items listed in
Claims 2-9 are selected automatically based on the flow
quantity, the change over time of the flow quantity or the
water temperature.

25
14. Method according to at least one of the preceding claims,
characterized in that the water flow through the device |
drives a turbine wheel that is itself magnetized or is
rigidly connected to permanent magnets, whereby an

30 alternating magnetic field is generated in one or more coils
during a rotational motion of the turbine wheel and thus an

AC voltage is generated whose curve over time is applied as



_conprising a tenperature sensor (12) for providing a tenperature signa

t hat depends on a tenperature of the fluid, wherein the el ectronics
conponent (13, 16, 17) is - 33 - designed to provide the signal for
i ndicating the resource consunption a:ﬂg function of the tenperature signal
and the output voltage of the generator (11). 5 25. Arrangenent according
to daim24, in which the electronics conponent (13, 16, 17) is designed to

provi de the,aigaar g%o%rn%%atfu@% ERBULES QUECERGRNSUARLLOR-ENS0 as a
function of "a erature nmeasur e owest tenperature during a
nunber MgubpnnesedhegdendEE|@uah el enicrhdrawenepgycesses, or a base val ue
is defined as the base tenperature. 26. Arrangenent according to one of
Clainms 22-25, in which the el ectronics conponent conprises a 15

m crocontisQl Mekhod6hcbbaiding desiagnedake opebiofe thediptiededing ididriawal
processes into an overall w thdrawal process by neans of an eval uation of a
dur at $ on chpresdevides 1w FW@FaW@IeﬁF@é@§§e§1§ﬁérlﬁéltFﬁ@rﬁﬁtEPF§F§ B&t ween

two or %%I&ggqvbggggrgaEgdgg@@gdp&ggegiggatggn 27. Arrangenent according
to one o alns 22 , “in which the genérator (11) is designed to generate

the output voltage of the generator (11) in such a manner that the output

vol tage qf_ t generat or 1 +gan.operate the %? | e i C TR nt (13,
16, 17). T QF& ngenentga cordlnge to %ngn%f the %%%_25’%9 T
characterlzed in that a supply voltage is limited with the
10 aid of light-emitting diodes that are applied for lighting

the display.

17. Method according to at least one of the preceding claims,
characterized in that the diodes for lighting the display can
15 transmit data gathered by the device to an external device

with the aid of data modulation methods.

18. Method according to at least one of the preceding claims,
characterized in that the cost-relevant and the

20 environmentally relevant information from previous
measurements or from other user groups is related to the

measured values in order to facilitate comparisons.

19. Method according to at least one of the preceding claims,
25 characterized in that trends in user behavior are recognized

and displayed.
20. Method according to at least one of the preceding claims,
characterized in that the user behavior can be classified

30 into efficiency classes.

21. Method according to at least one of the preceding claims,



~in which the generator (11) conprises a turbine wheel (111) that is
designed to be set into rotational notion by the . 30 fluid flow ng through
the arrangenent. 29. Arrangenent according to Claim28, - 34 - in which
t he turbine wheel (111) is produced Triﬁn?nagnetized material or is
connected to at | east one magnet (113). 30. Arrangenent according to Caim
%?i?r 29, 5 conprifing an interior housing (151), wherein the generator
co i_ses. at .l east. o oi_b._( n he a 0 (o] 14) is
ount od SRoL oot g6 6R K8 Theb roe oabedytebobe pehBase M FobacEke Y Ui
such thaistaiaaal regnabitogsmagdetfilowf LlemdtElrews t hrough the at | east one coi
. (114) during the 10 rotational novenent. 31. Arrangenent according to one
of Cainms 22-30, conprising a housing (151, 152) that has a thread or a
coupl er desi grednhemea@nEest Hek ki ivat eesbaweet coastimpiti@nlS tap, a
shower head, a shower hose, a water line, or a garden hose. 32. Arrangenent

acgprﬂ:ngom?régénéf d aims 22-31, conprising a display nodule (14) for
a displ ay e.skgnal 129 igngdi i - L.es €tC J .
Awrangenen% %cof%%ng é& gne of%%%gﬁgéagg-gg,gg% Figﬁﬁgﬂg&%ggipgﬁgf nodul e

(13) for ofererfatiidg waseppliy welrtdge 1@¥DDE lowdmot drowgbuttheol t age of the
: generatogr&%%bément during a withdrawal unit, and
- an electronics component (13, 16, 17) that is designed

10 - to determine from the output voltage of the generator
(11) a fluid quantity of the fluid flowing through the '
arrangement during the withdrawal unit, wherein the
withdrawal unit is based on an overall withdrawal process
composed of several individual withdrawal processes if

15 the individual withdrawal processes take place in a time
interval that is smaller than a predetermined time
window, and
- to providela signal indicating the resource consumption

as a function of the output voltage of the generator

20 (11) .

23. Arrangement according to Claim 22,
in which the arrangement is designed to determine the fluid
quantity of a first and a second individual withdrawal

25 process separately as the fluid quantity of the withdrawal
unit, if the first and the second withdrawal proceés take
place in a time interval that is larger than the

predetermined time window.

30 24. Arrangement according to Claim 22 or 23,
comprising a temperature sensor (12) for providing a
temperature signal that depends on a temperature of the

fluid, wherein the electronics component (13, 16, 17) is



25 34. Water withdrawal device, in particular a wat er faucét, shower head,

" shower

hose, m xi ng tap, garden hose or water |ine conprising an

arrangenent according to one of Claip33§2: 32.

10

15

20

25

30

designed to provide the signal for indicating the resource
consumption as a function of the temperature signal and the

output voltage of the generator (11).

25. Arrangement according to Claim 24,

in which the electronics component (13, 16, 17) is designed
to provide the signal for indicating the resource consumption
also as a function of a base temperature, and a measured
lowest temperature during a number M of preceding individual
withdrawal processes, or a base value is defined as the base

temperature.

26. Arrangement according to one of Claims 22-25,

in which the electronics compohent comprises a
microcontroller (16) that is designed to combine individual
withdrawal processes into an overall withdrawal process by
means of an evaluation of a duration of individual withdrawal
processes and the time intervals between two or more

individual withdrawal processes.

27. Arrangement according to one of Claims 22-26,

in which the generator (11) is designed to generate the
output voltage of the generator (11) in such a manner that
the output voltage of the generator (11) can operate the

electronics component (13, 16, 17).

28. Arrangement according to one of Claims 22-27,
in which the generator (11) comprises a turbine wheel (111)
that is designed to be set into rotational motion by the

fluid flowing through the arrangement.

29. Arrangement according to Claim 28,
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in which the turbine wheel (111) is produced from magnetiied

material or is connected to at least one magnet (113).

30. Arrangement according to Claim 28 or 29,

comprising an interior housing (151), wherein the generator
(11) comprises at least one coil (114) and the at least one
coil (114) is mounted on a side of the interior housing (151)
facing away from the fluid such that an alternating magnetic
field flows through the at least one coil (114) during the

rotational movement.

31. Arrangement according to one of Claims 22-30,

comprising a housing (151, 152) that has a thread or a
coupler designed for connection to a water faucet, a mixing
tap, a shower head, a shower hose, a water line, or a garden

hose.

32. Arrangement according to one of Claims 22-31,
comprising a display module (14) for a display of the signal

indicating the resource consumption.

33. Arrangement according to one of Claims 22-32,
comprising a rectifier module (13) for generating a supply

voltage (VDD) from the output voltage of the generator (11).

34. Water withdrawal device, in particular a water faucet,
shower head, shower hose, mixing tap, garden hose or water
line comprising an arrangement according to one of Claims 22-

32.



